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' . Recent measurements of proton polarization in elastic proton-deuteron scattering at inCident particle ener~ies of 22 Me~), 30 Me';), 40 The purpose of the present ~ork was to investigate the intermediate region between these two sets of results, and to examine in some detail the behavior of the polarization at 'large angles as a function of energy.
Protons 'lith a polarization in,_~he region of 10CP/o are produced as recoil protons from the bombardment of liquid-nitrogen-cooled hydrogen by the a-particle beam of the 88" cyclotron at ,Berkeley. It will be seen that the proton peak is clearly resolved from that due to recoil deuterons. At several of the energies considered., the recoil deuterons enable aS~'1letries of the associated backw?rd protons to be deduced, thus providing consistency checks on some experimental data at backward angles. Such points are shown on the data as open triangles. A spin precession solenoid was used to rotate proton spins through 180 degrees at each of the energies mentioned.
The uncertainties in the measurements taken are seldom greater than a few per cent, after consideration of both background and statistics. Backgro~md in all cases 'das reduc'ed to a minimum, and at backward angles crystaJs as-thin as 0.005 inch vJere made for this purpose. These thin crystals efficiently reduced the background fro~ ga~~a conversion and were thick enough to stop low 4 energy protons at those angles for vlhich they 'tlere designed.
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The 7 ) , and that this minimQ~ occurs at a similar center of mass angle to that of the minimum in the asymmetry distribution.
The expected E dependence of the differential cross section vlould have produced a decrease of only a factor of two.
A. De-Shalit 8 ) has recently suggested that minima in the elastic scattering cross section are closely related to the zeros of the complex scattering amplitude f(z), and that the nearer these zeros lie to the real axiS, the deeper are the observed minima, and the more pronounced will become the variation in the polarization in this angular region. The present results appear to be in agreement with this qualitative picture.
In fig. 2 it will be seen that the as~~et;y at 11.0 MeV becomes negative at small angles, a result vlhich is also suggested by the 13·2 MeV data of fig. 3 .
The former values were checked by interchanging counters and phototubes from one '.. side of the beam to the other. The effect,' hO't1ever, remained unchanged despite this manipulation, so it seems unlikely to be instrumental in origin, and therefore requireS some explanation.
It has been suggested in the past by Cassells 9 ) and others' .that extre!Tle There already exists' some scant evidence of a Coulomb-nuclear inter-. 10)
ference minimum at 9.7 MeV incident energy in p-d elastic scattering ,and it may be that this. fact suggests a solution to the present anomaly. Clearly, there is need for both elastic'scattering and polarization data at small angles, and it is hoped to . obtain the latter at Berkeley in the near future.
From the results of the present experiment it is clear that the deuteron 11) . tens.or "polarizations obtained by Young and Ivanovich cannot predict the observed 11.0 MeV distribution of as~~etry, nor is.it reasonable to aSSQ~e zero vector polarization at this energy.
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In the absence of a complete basic theory of the three-nucleon system, and knowledge that the impulse approximation can have no applicability to this region 12 ), the above results are prAsented as useful data with which to test the predictions of present and future models of the nucleon deuteron interaction in this energy range.
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